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OUTLINE:OUTLINE:

 Background for  the WI-HMPBackground for  the WI-HMP
 Program ObjectivesProgram Objectives
 Funding StrategiesFunding Strategies
 Procedures and Network ConfigurationsProcedures and Network Configurations
 Current StatusCurrent Status

•• Passive GPS Networks and LevelingPassive GPS Networks and Leveling
•• CORSCORS
•• Network MaintenanceNetwork Maintenance
•• Challenges AheadChallenges Ahead
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Wisconsin Height Modernization ProgramWisconsin Height Modernization Program

 Began by WisDOT in 1998 to improve the verticalBegan by WisDOT in 1998 to improve the vertical
component of component of GeodeticGeodetic  Control in WisconsinControl in Wisconsin
•• Started with pilot project, now over 50% of state completeStarted with pilot project, now over 50% of state complete

 Partnering with National Geodetic Survey (NGS)Partnering with National Geodetic Survey (NGS)
•• Developed WI-HMP standards to guide program so that dataDeveloped WI-HMP standards to guide program so that data

are included in the NSRSare included in the NSRS
•• Provide training and technical assistance to WisDOT staffProvide training and technical assistance to WisDOT staff
•• Support outreach activities to other states and regionsSupport outreach activities to other states and regions

 As part of the growing development of WI-HMP, aAs part of the growing development of WI-HMP, a
Continuously Operating Reference Stations (CORS)Continuously Operating Reference Stations (CORS)
network is being establishednetwork is being established
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Height Modernization ObjectivesHeight Modernization Objectives

 Eliminate inconsistencies between horizontal andEliminate inconsistencies between horizontal and
vertical control data and supplement control wherevertical control data and supplement control where
marks have been destroyed or are deemed marks have been destroyed or are deemed unusableunusable

 Utilize GPS technology as a cost effective positioningUtilize GPS technology as a cost effective positioning
tool (achieve 2-cm positional accuracy)tool (achieve 2-cm positional accuracy)

 Decrease the cost of surveying required forDecrease the cost of surveying required for
transportation related projectstransportation related projects

 Provide a substantial increase in accuracy of theProvide a substantial increase in accuracy of the
vertical database to support a wide variety of datavertical database to support a wide variety of data
users throughout the stateusers throughout the state

 Complete initial efforts by 2011Complete initial efforts by 2011
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Funding and ManagementFunding and Management

 FundingFunding
oo State Transportation FundsState Transportation Funds
oo FHWA State Planning & Research (SPR) FundsFHWA State Planning & Research (SPR) Funds
oo NOAA/NGS - Federal Earmark & Line Item FundsNOAA/NGS - Federal Earmark & Line Item Funds

 Staffing SupportStaffing Support
oo DOT Program ManagerDOT Program Manager
oo Two Geodetic SpecialistsTwo Geodetic Specialists
oo Two Limited Term Employees (varies)Two Limited Term Employees (varies)
oo Up to 28 consultant staff personnel (varies)Up to 28 consultant staff personnel (varies)
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Height Modernization LayoutHeight Modernization Layout

= HARN station
= Primary Base Network
= Secondary Base Network
= Local Base Network

= Existing NGS Level line
= Decimated  NGS Level line
= New WI-HMP Level line
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Technical ConsiderationTechnical Consideration

……to get 2 cm elevations we need to to get 2 cm elevations we need to ……

 Produce an accurate geoid model through accurateProduce an accurate geoid model through accurate
geoid heights every 25 kmgeoid heights every 25 km……

 Geoid heights can be determined throughGeoid heights can be determined through……
•• High accuracy GPS observations and geodetic leveling High accuracy GPS observations and geodetic leveling oror
•• Performing gravity observationsPerforming gravity observations

 High accuracy GPS observations and geodeticHigh accuracy GPS observations and geodetic
leveling was chosen as preferred methodleveling was chosen as preferred method
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Procedures for WIProcedures for WI––HMPHMP

 Planning and Reconnaissance (First Year)Planning and Reconnaissance (First Year)
 Monumentation (Second Year)Monumentation (Second Year)
 Geodetic Surveying (Third Year)Geodetic Surveying (Third Year)
 Reduction, Adjustment, and Publication of dataReduction, Adjustment, and Publication of data

(Fourth Year)(Fourth Year)

Four steps are necessary to complete each Phase for
WI-HMP
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Planning and ReconnaissancePlanning and Reconnaissance

 State is divided into geographic regions (Phases)State is divided into geographic regions (Phases)
 Search the NSRS for information on existingSearch the NSRS for information on existing

horizontal and vertical controlhorizontal and vertical control
 Recover and evaluate all existing monumentationRecover and evaluate all existing monumentation

(published and non-published)(published and non-published)
 Plan locations to supplement monumentation wherePlan locations to supplement monumentation where

deficiencies existdeficiencies exist
 Hold outreach meetings with local officials to discussHold outreach meetings with local officials to discuss

plans and modify when necessaryplans and modify when necessary
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MonumentationMonumentation

 Performed in the Summer/Fall of year prior to thePerformed in the Summer/Fall of year prior to the
year of the surveyyear of the survey

 New monuments are 16-inch diameter, 8-foot deepNew monuments are 16-inch diameter, 8-foot deep
pour-in-place concrete posts or disks set in stablepour-in-place concrete posts or disks set in stable
structuresstructures

 Private sector firms are contracted to constructPrivate sector firms are contracted to construct
monumentsmonuments

 Monuments are described in accordance with theMonuments are described in accordance with the
Federal Geodetic Control Subcommittee (FGCS)Federal Geodetic Control Subcommittee (FGCS)
““Blue BookBlue Book”” standards standards
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WI-HMP MonumentationWI-HMP Monumentation
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Geodetic Surveying for WI-HMPGeodetic Surveying for WI-HMP

 Geodetic (Conventional) LevelingGeodetic (Conventional) Leveling
 Primary Global Positioning System (GPS) SurveyPrimary Global Positioning System (GPS) Survey

Campaign (Static)Campaign (Static)
 Secondary and Local GPS Survey Campaign (Static)Secondary and Local GPS Survey Campaign (Static)
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WI-HMP Geodetic LevelingWI-HMP Geodetic Leveling

 Utilize digital leveling equipment with data recordingUtilize digital leveling equipment with data recording
capabilities of 0.0001 mcapabilities of 0.0001 m

 Follow FGCS 2Follow FGCS 2ndnd Order  Order –– Class 1 specs Class 1 specs
•• Instrument collimation performed each day of observationsInstrument collimation performed each day of observations
•• 60 meters maximum sight lengths60 meters maximum sight lengths
•• Balance Backsight/ForesightsBalance Backsight/Foresights
•• Double observe each section of leveling under differentDouble observe each section of leveling under different

environmental conditionsenvironmental conditions
•• Use turning pins and staff supportsUse turning pins and staff supports

 Utilize All Terrain Vehicles (ATVs)Utilize All Terrain Vehicles (ATVs)
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Leveling with ATVsLeveling with ATVs

 Defined by Wis. Stat. 340.01Defined by Wis. Stat. 340.01
(2G)  (2G)  ……  as an engine-driven  as an engine-driven
device which has a net weightdevice which has a net weight
of 900 pounds or less of 900 pounds or less ……

 Authorized for use alongAuthorized for use along
highways by Wis. Stat. 23.33highways by Wis. Stat. 23.33
(4) (c) 1m. Land Surveyors(4) (c) 1m. Land Surveyors
ExceptionException

 Increases production up toIncreases production up to
40%.40%.
•• Average walking production =Average walking production =

1.2 km/hr1.2 km/hr
•• Average ATV production =Average ATV production =

1.7 km/hr1.7 km/hr
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WI-HMP Primary GPS SurveyWI-HMP Primary GPS Survey
Observation GuidelinesObservation Guidelines

 At least 3 occupations ofAt least 3 occupations of
stations on different daysstations on different days

 5 ½ hour occupations for5 ½ hour occupations for
each session; one musteach session; one must
have a different satellitehave a different satellite
constellationconstellation

 5-digit weather code5-digit weather code
required for each sessionrequired for each session

 Images or rubbings ofImages or rubbings of
stations are taken for eachstations are taken for each
occupationoccupation
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WI-HMP Secondary and Local GPSWI-HMP Secondary and Local GPS
Survey Observation GuidelinesSurvey Observation Guidelines

 At least 2 occupations ofAt least 2 occupations of
stations on different daysstations on different days

 All adjacent stations mustAll adjacent stations must
have a repeated baselinehave a repeated baseline

 One hour occupations forOne hour occupations for
each session; each musteach session; each must
have a different satellitehave a different satellite
constellationconstellation

 5-digit weather code5-digit weather code
required for each sessionrequired for each session

 Images or rubbings ofImages or rubbings of
stations are taken for eachstations are taken for each
occupationoccupation
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Reduction, Adjustment, and PublishedReduction, Adjustment, and Published
PositionsPositions

 Bench Marks (BMBench Marks (BM’’s)s)
FGCS 2FGCS 2ndnd Order - Class 1, Published on North American Order - Class 1, Published on North American
Vertical Datum of 1988 (NAVD 88 (2007))Vertical Datum of 1988 (NAVD 88 (2007))

 GPS StationsGPS Stations
Horizontal FGCS B-order or 1Horizontal FGCS B-order or 1stst Order accuracy and GPS Order accuracy and GPS
derived vertical 2-cm positional accuracy (not leveled).derived vertical 2-cm positional accuracy (not leveled).
Published on North American Datum of 1983 (2007) (NAD 83Published on North American Datum of 1983 (2007) (NAD 83
(2007)) and NAVD 88 (2007)(2007)) and NAVD 88 (2007)

 All published datasheets are available at:All published datasheets are available at:
www.ngs.noaa.govwww.ngs.noaa.gov
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WI-HMP PhasesWI-HMP Phases
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WI-HMP PhasesWI-HMP Phases
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Status of WI-HMPStatus of WI-HMP

 Phases 1, 2, 3, 4, and 5:  Fully Completed; Project DataPhases 1, 2, 3, 4, and 5:  Fully Completed; Project Data
Available on NGS WebAvailable on NGS Web

 Phase 6A:  Leveling Completed (Awaiting Finalization ofPhase 6A:  Leveling Completed (Awaiting Finalization of
Adjustment); GPS Primary Survey Completed (IncludingAdjustment); GPS Primary Survey Completed (Including
Adjustment); GPS Secondary and Local Survey of FieldAdjustment); GPS Secondary and Local Survey of Field
Observations Completed (Adjustment Underway); ScheduledObservations Completed (Adjustment Underway); Scheduled
Publication in 2008Publication in 2008

 Phase 6B:  Field Observations for Leveling, GPS Primary, andPhase 6B:  Field Observations for Leveling, GPS Primary, and
GPS Secondary and Local Surveys Completed; ScheduledGPS Secondary and Local Surveys Completed; Scheduled
Publication in 2008Publication in 2008

 Phase 7A:  Monuments Constructed; Witness/Guard PostsPhase 7A:  Monuments Constructed; Witness/Guard Posts
Installed; Field Observations for Leveling and GPS SurveysInstalled; Field Observations for Leveling and GPS Surveys
Planned for 2009Planned for 2009
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Status of WI-HMPStatus of WI-HMP

 Phase 7B: Monuments Constructed; Witness/Guard PostsPhase 7B: Monuments Constructed; Witness/Guard Posts
Installed; Field Observations for Leveling and GPS SurveysInstalled; Field Observations for Leveling and GPS Surveys
Planned for 2010Planned for 2010

 Phase 7C: Mark Recoveries Completed; Bench MarkPhase 7C: Mark Recoveries Completed; Bench Mark
Reconnaissance Completed; Station Reconnaissance PartiallyReconnaissance Completed; Station Reconnaissance Partially
CompletedCompleted

 Phase 8A:  Reconnaissance of Existing Bench MarksPhase 8A:  Reconnaissance of Existing Bench Marks
Completed; Reconnaissance of New Level Lines Completed;Completed; Reconnaissance of New Level Lines Completed;
Reconnaissance of Primary Base Stations Completed;Reconnaissance of Primary Base Stations Completed;
Monumentation, Leveling and GPS Surveys Planned for 2008Monumentation, Leveling and GPS Surveys Planned for 2008

 Phase 8: Reconnaissance of Existing Bench Marks Completed;Phase 8: Reconnaissance of Existing Bench Marks Completed;
Reconnaissance of New Level Lines to be DeterminedReconnaissance of New Level Lines to be Determined
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Status of WI-HMPStatus of WI-HMP

 Statewide Statewide WISWISconsin consin CContinuous ontinuous OOperating perating RReference eference SStationstations
Network (WISCORS):  Developing Twenty-Five (25) CORSNetwork (WISCORS):  Developing Twenty-Five (25) CORS
Sites in Eastern Portion of Wisconsin; System Operational inSites in Eastern Portion of Wisconsin; System Operational in
early summer of 2008early summer of 2008
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Level Network Level Network –– Phases 1 through 5 Phases 1 through 5
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Adjustment of Vertical ControlAdjustment of Vertical Control

 Prior to WI-HMPPrior to WI-HMP
•• A majority of original leveling was performed in the 1930A majority of original leveling was performed in the 1930’’ss
•• NAVD 88 (1991) adjustment based on old leveling data withNAVD 88 (1991) adjustment based on old leveling data with

no considerationno consideration  givengiven  to frost heave or disturbanceto frost heave or disturbance
•• Adjustment performed in June 1991Adjustment performed in June 1991

 WI-HMPWI-HMP
•• Based on recent leveling (last 9 years)Based on recent leveling (last 9 years)
•• Adjusted in April 2007Adjusted in April 2007
•• Constrained at LaCrosse and DubuqueConstrained at LaCrosse and Dubuque
•• Change at IL near Kenosha = 2 cm (0.07 ft)Change at IL near Kenosha = 2 cm (0.07 ft)
•• Changes ranged from Changes ranged from ––0.60 ft to +0.68 ft0.60 ft to +0.68 ft
•• New adjustment is named NAVD 88 (2007)New adjustment is named NAVD 88 (2007)
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Dane Co DensificationDane Co Densification
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Funding: Sources and StatusFunding: Sources and Status

 Funding sources have included State TransportationFunding sources have included State Transportation
Funds, State Planning Research (FHWA), andFunds, State Planning Research (FHWA), and
NGS/NOAA GrantsNGS/NOAA Grants

 Federal sources have provided about 2/3 of fundingFederal sources have provided about 2/3 of funding
 FY 04-06 received $2.6 million per year fromFY 04-06 received $2.6 million per year from

NGS/NOAANGS/NOAA
 FY07 received $1.2 million from NGS/NOAAFY07 received $1.2 million from NGS/NOAA
 FY08 receiving $300,000 in conjunction with anFY08 receiving $300,000 in conjunction with an

NGS/NOAA cooperative agreementNGS/NOAA cooperative agreement
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Funding for WI-HMP, 1998-2008Funding for WI-HMP, 1998-2008

Funding over the past 11 years includes:Funding over the past 11 years includes:

$15,427$15,427TOTALTOTAL

$10,325$10,325NGS/NOAA Grants and EarmarksNGS/NOAA Grants and Earmarks

$1,840$1,840State Planning Research (FHWA)State Planning Research (FHWA)

$3,262$3,262State Transportation FundsState Transportation Funds

($000)($000)SCOURCESCOURCE
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Planned Leveling (Phase 8A)Planned Leveling (Phase 8A)

Notation: Yellow = Phase 8A, Blue = Phases 3 & 6A
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Proposed CORS Zone 2Proposed CORS Zone 2
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Benefits of CORS NetworkBenefits of CORS Network
(Implementation of Technology Advancement to Height Mod)(Implementation of Technology Advancement to Height Mod)

 Eliminates the need and cost for another GPS receiver thatEliminates the need and cost for another GPS receiver that
acts as a baseacts as a base

 Eliminates the resource time associated with equipmentEliminates the resource time associated with equipment
setup at the base sitesetup at the base site

 Greatly enhances consistency of coordinate determinationGreatly enhances consistency of coordinate determination
 Eliminates the need for permanent monumentation of theEliminates the need for permanent monumentation of the

local GPS networklocal GPS network
 Reliability and redundancy is ensuredReliability and redundancy is ensured

Hence, WISconsin Continuously Operating Reference Stations
Network (WISCORS) is Being Implemented
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Concept of CORS NetworkConcept of CORS Network

 Utilizes network Real-Time Kinematic (RTK) solutionsUtilizes network Real-Time Kinematic (RTK) solutions
to provide high accuracy GPS positioning for wideto provide high accuracy GPS positioning for wide
areasareas

 At least four GPS reference stations are neededAt least four GPS reference stations are needed
 Users connect into system using wireless connectionUsers connect into system using wireless connection
 Software acknowledges the userSoftware acknowledges the user’’s field position ands field position and

allows them to operate as though there is a referenceallows them to operate as though there is a reference
station next to the roverstation next to the rover

 Software uses reference stations to calculate virtualSoftware uses reference stations to calculate virtual
reference station position for the roverreference station position for the rover



8 May 2008 Wisconsin Height Modernization Program 32

Implementation of WISCORSImplementation of WISCORS

 Continuous Operating Reference Stations (CORS) areContinuous Operating Reference Stations (CORS) are
established at approximate 50 km spacingestablished at approximate 50 km spacing

 CORS will be connected to a framework of elevations onCORS will be connected to a framework of elevations on
monuments along corridors that connect HARN and Primarymonuments along corridors that connect HARN and Primary
Base stationsBase stations

 Plan is to establish 35 permanent CORS throughout the easternPlan is to establish 35 permanent CORS throughout the eastern
portion of Wisconsinportion of Wisconsin

 Site conditions dictate if concrete pillar or building mountSite conditions dictate if concrete pillar or building mount
monument is usedmonument is used

 CORS sites include public educational buildings, countyCORS sites include public educational buildings, county
facilities, municipal facilities, and a parkfacilities, municipal facilities, and a park

 Acquisition of Trimble GPS hardware and software is completeAcquisition of Trimble GPS hardware and software is complete
 First 25 sites will be operational by early summer of 2008First 25 sites will be operational by early summer of 2008
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Development of Pilot ProjectDevelopment of Pilot Project
for WISCORSfor WISCORS

 Goal was to determine spacing requirement ofGoal was to determine spacing requirement of
permanent GPS base stations while achieving 2-cmpermanent GPS base stations while achieving 2-cm
three-dimensional positioning accuracy standardthree-dimensional positioning accuracy standard

 Pilot network consisted of two permanent sitesPilot network consisted of two permanent sites
(Franklin and Watertown) and two temporary sites(Franklin and Watertown) and two temporary sites
(Germantown and Palmyra)(Germantown and Palmyra)

 Equipment utilized on the project included a TrimbleEquipment utilized on the project included a Trimble
GNSS R8 receiver for the rover and Trimble NetR5GNSS R8 receiver for the rover and Trimble NetR5
receivers for the basesreceivers for the bases

 Results indicate 2 cm accuracy standard in horizontalResults indicate 2 cm accuracy standard in horizontal
and vertical (orthometric height) components areand vertical (orthometric height) components are
achievable on a reliable basisachievable on a reliable basis
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WISCORS Pilot Project AreaWISCORS Pilot Project Area
WI-HMP MarksWI-HMP Marks
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Sample of ResultsSample of Results
Name Northing Easting Ortho Hgt RTK-Pub

2K02 114645.782 726603.264 274.246

2K02A 274.234 -0.012

2K03 114310.391 728466.529 284.416

2K03A 284.403 -0.013

2K04 114001.158 730057.720 286.580

2K04A 286.565 -0.015

2K05 113823.612 732054.195 302.570

2K05 302.570 0.000

2K05_GPS 302.577 0.007

2K05A 302.586 0.016

2K07 114810.813 738239.978 303.662

2K07A 303.654 -0.008

2K07B 303.653 -0.009

2K10 115007.446 741791.377 273.856

2K10a 273.841 -0.015

2K10b 273.838 -0.018

DELAFIELD S GPS 114653.736 733883.160 308.418

DELAFIELD S GPSA 308.422 0.004

GENESEE E GPS 108698.773 737301.718 257.723

GENESEE E GPSa 257.710 -0.013

GENESEE E GPSb 257.712 -0.011

WAUKESHA N GPS 113452.214 742984.604 254.953

WAUKESHA N Gpa 254.932 -0.021

WAUKESHA N GPb 254.917 -0.036

WAUKESHA N GPc 254.930 -0.023

Average = -0.010

Std Dev = 0.013

Please Note:  Measurement Units
in Metric
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CORS Site ConsiderationsCORS Site Considerations

 Clear view of horizon above 10Clear view of horizon above 10°°
 Distance from GPS antenna to GPS receiver has toDistance from GPS antenna to GPS receiver has to

be less than 250 ftbe less than 250 ft
 Distance from GPS receiver to Ethernet hub has toDistance from GPS receiver to Ethernet hub has to

be less than 300 ftbe less than 300 ft
 Security of siteSecurity of site
 High speed internet on-site or can be installedHigh speed internet on-site or can be installed
 Prefer concrete pillar monument, second option is toPrefer concrete pillar monument, second option is to

use a building mountuse a building mount
 Location of other CORS within 50 kmLocation of other CORS within 50 km
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WISCORS Zone 1 ConfigurationWISCORS Zone 1 Configuration
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CORS Concrete Pillar MonumentCORS Concrete Pillar Monument
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Construction of WAEE CORSConstruction of WAEE CORS
(Building Concrete Base)(Building Concrete Base)
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Construction of WAEE CORSConstruction of WAEE CORS
(Building Concrete Base)(Building Concrete Base)
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Cold Weather Protection of CORSCold Weather Protection of CORS
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Construction of BEDA CORSConstruction of BEDA CORS
(Building Obelisk)(Building Obelisk)
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Construction of WAWN CORSConstruction of WAWN CORS
(Boring, Trenching, and Installation of(Boring, Trenching, and Installation of
Underground Conduit for Antenna Cable)Underground Conduit for Antenna Cable)
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Construction of WAWN CORSConstruction of WAWN CORS
(Trenching and Placement of Underground(Trenching and Placement of Underground
Conduit)Conduit)
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CORS Building Mount MonumentCORS Building Mount Monument
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Construction of STBA CORSConstruction of STBA CORS
(Installation of Building Mount)(Installation of Building Mount)
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Construction of BEDA CORSConstruction of BEDA CORS
(Installation of Service Enclosure)(Installation of Service Enclosure)
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Construction of BEDA CORSConstruction of BEDA CORS
(Installation of Ground and Lightning Suppressor)(Installation of Ground and Lightning Suppressor)
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Construction of WAWN/WATH CORSConstruction of WAWN/WATH CORS
(Installation of Data Enclosure)(Installation of Data Enclosure)
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Construction of BEDA CORSConstruction of BEDA CORS
(Installation of Antenna Cable)(Installation of Antenna Cable)
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Construction of WATH CORSConstruction of WATH CORS
(Installation of Leveling Mount and Antenna)(Installation of Leveling Mount and Antenna)



8 May 2008 Wisconsin Height Modernization Program 52

CORS: Questions from user meetingsCORS: Questions from user meetings

 What hardware manufacturer and model are used for CORSWhat hardware manufacturer and model are used for CORS
stations? stations? : Trimble NetR5 receivers with Zephyr Geodetic 2: Trimble NetR5 receivers with Zephyr Geodetic 2
antennasantennas

 Do you currently use Glonass on any of the stations? Do you currently use Glonass on any of the stations? Ans: Yes,Ans: Yes,
on all except for possibly DERE and JALEon all except for possibly DERE and JALE

 In what format do you broadcast corrections? In what format do you broadcast corrections? Ans: RTCM andAns: RTCM and
CMRCMR

 Will there be an access charge, and if so, how much?Will there be an access charge, and if so, how much?  Ans:  Ans:
Most likely there will be a charge, expect it to be less than $500Most likely there will be a charge, expect it to be less than $500
per yearper year

 Have you researched cell carriers to determine which have theHave you researched cell carriers to determine which have the
best coverage, and best service plan? best coverage, and best service plan? Work continues onWork continues on
carriers and coverage issuescarriers and coverage issues
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CORS Questions (cont.)CORS Questions (cont.)

 Will the system provide real-time corrections andWill the system provide real-time corrections and
ability to access data for post-processing? ability to access data for post-processing? Ans: YesAns: Yes

 Can you use two rovers with a single login? Can you use two rovers with a single login? Ans: No,Ans: No,
the username/password will allow access to only onethe username/password will allow access to only one
rover at any given timerover at any given time
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WI-HMP Mark MaintenanceWI-HMP Mark Maintenance

GPS Stations:  Orange
4”x4” Plastic Guard Posts

Bench Marks:  White “T”
Plastic Witness Posts

 Installed 3 witness postsInstalled 3 witness posts
around each monumentaround each monument

 Established Established ““866866”” number to number to
report endangered,report endangered,
damaged, or destroyeddamaged, or destroyed
monumentsmonuments

 Created the Created the ““Preservation ofPreservation of
Geodetic Survey StationsGeodetic Survey Stations
CommitteeCommittee””
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WI-HMP Mark MaintenanceWI-HMP Mark Maintenance

 Approximately 40 marks are recovered every weekApproximately 40 marks are recovered every week
through the mark maintenance programthrough the mark maintenance program

 Mark recovery activities include locating mark;Mark recovery activities include locating mark;
verifying and updating description; takingverifying and updating description; taking
photographs of mark and site; replacing destroyedphotographs of mark and site; replacing destroyed
guard or witness posts; clearing weeds and debrisguard or witness posts; clearing weeds and debris
surrounding mark; and submitting information to NGSsurrounding mark; and submitting information to NGS

 Approximately 3,800 marks have been establishedApproximately 3,800 marks have been established
and published through Phase 5and published through Phase 5

 An additional 2,800 more marks have been or will beAn additional 2,800 more marks have been or will be
surveyed through Phase 7.surveyed through Phase 7.

 About 1,400 more will be used in Phase 8About 1,400 more will be used in Phase 8
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Challenges That Lie AheadChallenges That Lie Ahead

 Issue:Issue:  Pressure by other entities (especially federal) to reduce  Pressure by other entities (especially federal) to reduce
or eliminate passive monumentation.  or eliminate passive monumentation.  Determination:Determination:  Find a  Find a
compromise on a level of monumentation that meets the needscompromise on a level of monumentation that meets the needs
of users and environmental conditions.of users and environmental conditions.  We are actively workingWe are actively working
with the user community to develop a solution that is satisfactorywith the user community to develop a solution that is satisfactory
to all.to all.

 Issue:Issue:  Communication in CORS environment is problematic.  Communication in CORS environment is problematic.
    Determination:    Determination: Engage GPS manufacturers in a dialog to resolve Engage GPS manufacturers in a dialog to resolve

the issuethe issue……they have a vested interestthey have a vested interest……no communication andno communication and
working system, no sale of equipment.working system, no sale of equipment.
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Challenges That Lie AheadChallenges That Lie Ahead

 Issue:Issue:  Instability of grant program from year-to-year.  Instability of grant program from year-to-year.
Determination:Determination:  Need to increase awareness of  Need to increase awareness of
funding issues among users and develop anfunding issues among users and develop an
agreement within the affected community that willagreement within the affected community that will
ensure needed resources are available and areensure needed resources are available and are
devoted to the development, coordination, anddevoted to the development, coordination, and
monitoring of the grant program.monitoring of the grant program.

 Issue:Issue:  Long-term maintenance of WI-HMP and  Long-term maintenance of WI-HMP and
CORS.CORS.

    Determination:    Determination: Solicit shareholders on solutions to Solicit shareholders on solutions to
sustaining the necessary resources.sustaining the necessary resources.
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Contact InformationContact Information
Overall Program Info…

Paul J. Hartzheim, P.E.
DOT Program Manager - Geodesist
Wisconsin Department of Transportation
Truax Center
Surveying & Mapping
3502 Kinsman Blvd.
Madison, WI 53704

E-Mail: paul.hartzheim@dot.state.wi.us
Phone: 608.243.5992
Cell: 920.382.6448
Fax: 608.245.8959

NGS CORS activities in Wisconsin…

John T. Ellingson
NGS State Geodetic Advisor
Wisconsin Department of Transportation
Truax Center
Surveying & Mapping
3502 Kinsman Blvd.
Madison, WI 53704

E-Mail: John.Ellingson@dot.state.wi.us
Phone: 608.243.3391
Cell: 608.516.1382
Fax: 608.245.8959

Economic Evaluation and Benefits…

D. David Moyer, PhD
Honorary Fellow
Land Information & Computer Graphics Facility
University of Wisconsin-Madison
550 Babcock Drive, Suite B-102
Madison, WI 53706

E-Mail: dmoyer@wisc.edu
Phone: 608.263.5534
Cell: 240.988.6350
Fax: 608.262.2500

Mark Maintenance Info…

Glen Schaefer, P.E.
Geodetic Engineer
Wisconsin Department of Transportation
Truax Center
Surveying & Mapping
3502 Kinsman Blvd.
Madison, WI 53704

E-Mail: glen.schaefer@dot.state.wi.us
Phone: 608.243.5989
Cell: 608.235.4680
Fax: 608.245.8959


